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1 INTRODUCTION 

This document provides details of control of the CMI LC500 series transceiver using 
the Evolution series IF modem fitted with the IF FSK option. It shows how the user 
can control the CMI transceivers in a network from the local modem using the Web 
User Interface (WUI).  

1.1 Scope 

Control of the CMI transceiver is described using both local FSK control and control 
of the remote CMI terminal across the satellite link using the ESC overhead channel. 

1.2 Related Documents 

Installation and Operation manual for Evolution Series Satellite Modems. 
 
EVO_AN_001; Control and monitor of remote site terminal using local modem web 
user interface. 
 
P3000_REQ_081; IF transceiver FSK protocol specification. 
 
20140: VSAT Block Upconverter Protocol document. 
 
CMI LCS500 series transceiver manual. 
 

1.3 Definitions 

 
AUPC:  Automatic Up-path Power Control 
CMI:  Compact Microwave Indonesia. 
EEPROM: Electrically Erasable Programmable Read Only Memory. 
FSK:  Frequency Shift Keying. 
IF:  Intermediate Frequency, either 70 ±20 MHz or 140 ±40 MHz. 
IP:  Internet Protocol 
LUI:  Local User Interface. 
Rx:  Receive. 
Tx:  Transmit. 
WUI:  Web User Interface. 
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2 PD25 IF Modem hardware/Software configuration 

 
For the Evolution series IF modem to operate with the CMI transceiver it must be 
fitted with a Q3503 FSK card and have the FSK Control Option on IF feature 
enabled, and have had the necessary control information written to the EEPROM and 
be fitted with software version 1.9.54 onwards. 
 

3 FSK control of the CMI transceiver 

 
The Evolution series modem can provide monitor and control of the CMI transceiver 
using FSK signals output from the modem on the IF transmit port.  
 
The modem IF Tx output port must be connected to the Transceiver IF Tx input port 
via a suitable RF coaxial cable. This cable carries either the 70 or 140 MHz 
modulated data plus the FSK M&C messaging. 
 
Control of the CMI transceiver can only be made using the Modem WUI. With the IF 
FSK option fitted and enabled, the modem will start outputting FSK signals from the 
IF Transmit port the moment the modem has completed its initial start up sequence. 
 
The FSK messaging system uses a half duplex communication process, where the 
modem outputs an FSK message either requesting a change or general status. The 
transceiver then responds back with a unit status after the status request or change 
has been made. 
 
The polling process is controlled from the modem; in normal operation the modem 
will send an FSK message to the transceiver every 4 to 6 seconds. This drops back 
to 20 seconds if the link is broken to ensure that the process is not overloaded with 
alarm messages.  If the modem and transceiver are not connected together then the 
CMI WUI tab will show an FSK error message and the status of the CMI transceiver 
will be “greyed out” as it is unknown. 
 
With the equipment correctly configured and connected together the WUI Status and 
Edit screens will display the FSK messaging information provided by the transceiver 
allowing the operator to monitor and control the CMI transceiver from the Modem. 
 
The FSK signals conform to the Paradise specification 201410 and the data passed 
between modem and transceiver meets the requirements of P3000_REQ_081: IF 
transceiver FSK protocol document. The FSK system generates two frequencies at 
590 and 710 kHz to provide the 0 (space) and 1 (mark) data, respectively. The FSK 
message consists of a 10 mS preamble of 1’s (mark) followed by a message of 
varying length dependent on data sent.  
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4 Local Terminal control 
 

4.1 Modem Configuration 

The modem may be configured with the correct operational parameters from either 
the Local User Interface (LUI) or the WUI. The procedure described in this 
application note does not specify satellite link specific requirements; such as transmit 
power, modulation type etc, only those required for FSK monitor and control. 
 

4.2 Modem login procedure 

To enable the CMI control the user must first log into the Modem WUI (see Modem 
operation manual for details) via the modem Ethernet M&C port. The modem must 
be connected to a PC with a suitable web browser (Internet Explorer 7, Firefox, 
Opera), either directly, or via an Ethernet Network, or via the Internet. After entering 
the local modem IP address the user will then be requested to enter a User name 
and Password. Unless these have been changed they will be; 
 
  User:   admin 
  Password:  paradise 
 
The user will then be presented with the WUI opening screen, followed by the 
Modem Status screen, shown below. 
 

 
 

Modem status screen shot. 
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4.3 WUI access to monitor and control the CMI transceiver. 

 
The status of the CMI transceiver is shown on the top level Status screen, using the 
CMI tab (as shown in the Modem status screen-shot). 
 
To change the settings of the CMI transceiver the user must select the Edit tab 
(shown in the upper level selection bar) and from there select the CMI tab to open 
the CMI edit screen. 
 
Details of both procedures are shown in the following sections. 
 

4.4 CMI WUI status screen 

Using the web browser from the local modem status screen, the user can navigate to 
the CMI transceiver status screen by selecting the CMI tab. The CMI transceiver 
status screen is shown below; 
 
 

  
 

 CMI transceiver status screen shot. 
 
The complete screen shows the status of both the modem and the CMI transceiver. 
The blue side bar on the left hand side of the screen provides the modem status; the 
central area on the screen provides the CMI transceiver status.  
The CMI transceiver status screen is split into two main sections showing transceiver 
settings on the left hand side and transceiver status on the right hand side.  
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The transceiver setting section shows the transceiver address, transmit status (ON or 
OFF), the transmit and receive frequencies, the attenuator settings and reference 
status (if supported by transceiver).  
In the screen shot shown below the transceiver connected to the modem is an 
extended C Band 10W model, LCS510. 
 
 

 
 

CMI status screen transceiver setting screen shot. 
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The transceiver status section shows status and alarm information provided by the 
transceiver. The upper section shows the transceiver output power in dBm, 
temperature in degrees C and the power class (if supported by transceiver). The 
lower section shows the transceiver alarm status and the software version (if 
supported by transceiver). The screen shot below shows the transceiver status when 
connected to a C Band LC500 series transceiver. 
 

 
 

CMI status screen: Transceiver status screen shot. 
 
For details of the transceiver settings and alarms displayed please see the CMI 
LC500 series transceiver manual. 
 
At the bottom of the screen a Poll Counter is displayed. This automatically 
increments each time the browser sends a message to the web server in the local 
modem. This is not an indication that FSK messages have been sent, only that the 
link between the browser and modem web server is active. This is shown in the 
screen shot below; 
 
 

 
 

CMI status screen: Poll Counter screen shot. 
 
If the poll count is not seen to be incrementing and no alarms are seen on the status 
screen then the browser may have timed out. In this case close the browser window 
and re-open the local modem WUI to regain control. 
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4.5  CMI WUI status tab alarms 

 
The CMI status screen provides the user with the transceiver alarm status, FSK link 
warnings and an indication of the web browser status via the poll counter. 
 
The poll count provides an indication that the link between Web browser and Modem 
Web Server is active. In normal service the local modem WUI will request, via the 
modem Web Browser, the transceiver status every 6 seconds. The poll counter 
increments each time this happens. 
 
The transceiver alarms are shown on the right hand side of the screen, if one of the 
alarms is detected in the FSK message back from the transceiver, then the 
appropriate indicator will change to red. 
 
If the FSK link from the modem looses communication with the transceiver, then the 
information in the transceiver alarm and status section (right hand of screen) will 
either display “??”, or be greyed out. The poll counter will stop being incremented 
and a red FSK communication failure alarm will be shown along with the continuing 
poll count whilst offline.  When the FSK link is broken the poll count will slow down to 
one every 20 seconds; an FSK failure message plus count is shown on the 
screenshot below. 
 

 
 

CMI transceiver status screen alarms screen shot. 
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4.6 CMI WUI Edit screen 

 
The CMI WUI Edit screen is accessible via the upper level selection bar. Selecting 
the Edit menu navigates to the local modem Edit screen, from there the CMI tab can 
be selected. 
 
A screen shot of the CMI edit screen is shown below; 
 

 
 

CMI transceiver Edit screen shot. 
 
The screen is divided into two main sections; showing transceiver settings on the left 
hand side and transceiver status on the right hand side. 
 
The lower section off the screen has the User Command interface and Force Distant 
On control for switching the distant terminal CMI transceiver transmit back on. Details 
of this process will be described in the Distant Terminal control section 
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On the left hand side of the Edit CMI screen the user can change the transceiver 
settings. This is show in the screenshot below; 
 

 
CMI transceiver Edit screen shot. 

 
This screen allows the user to perform the following functions 
 

·  Change the WUI address that is used to communicate with the transceiver. 
NB this command does not change the transceiver address; it changes the 
address that the WUI communicates to the Modem Web Server. 

·  Switch the transmit output power off. 
·  Change the transmit and receive frequency and attenuator settings. 
·  Adjust the 10 MHz reference. NB this command does not have the 

corresponding response back from the CMI transceiver. If this command is 
invoked the user must monitor the transmitted signal to check for final 
frequency as described in the CMI LC500 series transceiver manual.  

·  Send a user command in hex format directly to the CMI transceiver. The 
protocol for this command is described in the Paradise document 
P3000_REQ_081; IF transceiver FSK protocol specification. Care must be 
taken with the use of this command to ensure that the correct transceiver 
settings are adjusted. This command may also be used in the control of 
distant end terminals fitted with a CMI transceiver, the “Send to Distant” 
control button is used in this instance. Details of this are found in the Distant 
Terminal control section.  
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5 Distant Terminal Control 
 

5.1 General 

 
Using the local modem Web User interface it is possible to monitor and control the 
distant site terminal with no extra software or equipment at either the local or distant 
end site. 
 
This is especially useful when the distant site modem is fitted with FSK control of the 
CMI transceiver, as it allows remote control of the transceiver functions from the local 
end modem. 
 
To achieve this control both the local and distant end modems must have the same 
configuration, with an ESC service enabled and be connected to a CMI transceiver. 
This allows the local modem WUI to connect with the distant end modem WUI and 
pass control and monitor messages across the ESC interface. 
 
Dependent on which ESC options have been chosen in the modem configuration the 
local WUI will have more or less control over the distant end terminal. 
 
 

5.2 ESC overhead control options 

The choice of ESC protocol modifies the ability of the local terminal to control the 
distant end terminal. There are two possible options, IP or RS485.  
 
IP ESC: This uses a TCPIP format message to communicate with the distant end 
terminal. Due to the nature of TCPIP messaging it requires a return path for the 
messages to be active otherwise the messaging fails. If the distant end transmit path 
fails remote control of the distant end will fail. 
 
RS485 ESC: This uses a simple serial protocol to communicate with the distant end 
terminal. It does not require a return path and can control the distant end terminal 
when the distant end transmit path has failed. In the rest of the document the RS485 
ESC messaging system will be described as it provides the most flexibility and has 
the ability to recover when the distant end transmit link has been modified or 
switched off. 
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5.3 Modem ESC configuration 

Selection of the correct modem options on both the local and distant end modem can 
be controlled from the LUI or the WUI.  
 
Using the local modem WUI from the main screen navigate to the Edit, Tx-Rx, 
Common screen and ensure that on both modems the ESC service is set to; 
 

·  Closed network plus ESC.  
 
The screen shot below shows the status of the local modem  
 

 
 

Modem Edit Transmit-Receive Common change screen shot. 
 
In this screen the Rx path is greyed out, as the modem has had the Rx = Tx feature 
switched on. This automatically sets the Receive path functions based on Transmit 
path settings. Note also that the Tx / Rx data rate is set at 2048 kbps in this example.  
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5.4 Modem ESC framing overhead selection 

 
The ESC function must also be configured. From the Edit, Tx –Rx, framing, 
Overhead screen set the following 
 

·  ESC interface type to RS485.  
·  ESC interface rate. Select the ESC rate required 
·   

In the screenshot below the ESC rate is set to 115200 baud and the terrestrial data 
rate has been set to 2048kbps. 
 

 
 

Modem Edit Transmit-Receive Framing, Overhead change screen shot. 
 
The ESC character length and parity also need to be selected to be the same at both 
local and distant terminals 
 
Selecting a high ESC rate compared to the terrestrial data rate gives a faster 
response time at the expense of the available bandwidth over satellite.  
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5.5 Modem ESC AUPC selection  

 
The final modem ESC feature selection that is required to allow the CMI transceiver 
messages to pass over the ESC channel is set by selecting  Edit, Tx – Rx, AUPC tab 
and ensure that the modem is set to the following.  
 

·  AUPC method is set to P300 
·  Operational mode set to Monitor. 

 
The screenshot below shows this selection. 
 

 
 

Modem AUPC selection screen shot. 
 
 
Although the link is not using the Automatic Up-path Power Control function, AUPC 
must be selected to allow the use of the AUPC messaging structure over the ESC 
channel. 
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5.6 WUI Local / Distant selection 

With both modems configured for ESC messaging and connected to CMI 
transceivers it is possible to gain control of the distant end terminal from the local 
modems WUI. 
 
From the local modem main WUI screen select the “Local” button situated on the 
upper right hand side of the screen. The local modem WUI will respond back 
immediately with a password request, as shown on the screenshot below; 
 

 
 

Local Modem WUI password screen shot. 
 
 
Enter “paradise” as a password and (unless it has been changed) the modem will 
start connecting to the distant end modem WUI. 
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This process is shown on the next screen shot where a message is displayed 
informing the user of the link status and that the local modem is trying to connect to 
the distant end modem. 
 

 
 
 
If the local modem cannot connect to the distant end modem, due to a problem with 
the distant terminal, the local modem WUI will display the following screen and drop 
back into “Local” mode. 
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When the local modem has completed initial communication with the distant end 
modem the local modem WUI screen will display “Distant” in the upper right corner 
and the colour of the font on the rest of the working screen will change from blue to 
brown.  
 

 
 

Distant end modem start up screen shot 
 

5.7 Distant end terminal control 

Once the local modem has connected to the distant modem and entered “Distant” 
mode, the user then has full control over both the distant modem and the distant CMI 
transceiver. Selecting the appropriate tabs on the WUI will allow remote control of the 
distant end modem and CMI transceiver as described in section 4. 
 
Care must be taken when adjusting the distant end terminal configuration. Changes 
to the distant end configuration must be made in a methodical manner. The user is 
recommended to plan any changes carefully and execute them one step at a time.  
 
It is important that changes are made on the distant end terminal first and then 
changes made on the local end terminal allowing the reestablishment of the link.  
  
The most important point to understand is that it is possible to recover the 
remote terminal if changes to the transmit path have resulted in the return 
path failing. It is NOT possible to recover the distant end terminal if changes 
have been made to the receive path causing the forward path link to fail. 
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5.8 Distant End recovery mode 

 
Using the RS485 ESC messaging system it is possible to recover the link if changes 
have been made to the distant end CMI transceiver causing the link to fail, or if the 
distant end transmit path has been switched off. When this occurs the user will see 
an error message screen informing him that the distant end link has failed and then 
after about 45 seconds the WUI will display the standard status screen with the text 
in blue and “Local” displayed in the upper right corner of the active screen. 
 
There are two possible options to recover the distant end CMI transceiver; either the 
user can force the distant end transmit link back ON, if it has been switched off, or 
the user can reprogram the distant end CMI transceiver to its previous settings. 
 
 

5.9 Distant end recovery: Force transmit ON 

 
To switch the distant end CMI transceiver transmit back ON after it has been 
switched off the user must navigate to the; Edit, Tx-Rx, CMI screen and use the 
“Force Distant On” control. This will send out the appropriate message to the distant 
end CMI transceiver using the ESC channel and the transmit signal will be switched 
back ON. The screen shot below shows the local WUI screen; 
 

 
 
As can be seen the local WUI is reporting an FSK communication error in red at the 
bottom left of the screen. 
 
Once the transmit path has been recovered the user can gain control of the distant 
end terminal by entering “Distant” mode and follow the procedure outlined in section 
5.6. 
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5.10 Distant End Recovery: User command control  

If the user has lost control of the distant end CMI transceiver whilst changing 
frequency, output power or attenuation settings on the Transmit path it is possible to 
recover from this situation using the User command line control and the “Send to 
Distant” function. 
 
The user must determine the correct message to send using the protocol defined in 
the Paradise document “P3000_REQ_081; IF transceiver FSK protocol 
specification”. 
 
An example is shown below in the screen shot, showing a change to the distant end 
transmit attenuation, setting it to 20 dB. The user may have changed the attenuation 
remotely from 20 dB to 30 dB, broken the link, and needs to recover the distant end 
link by reverting back to 20 dB attenuation on the transmit path. 
 

 
 

Local modem WUI “Send to Distant” function screen shot. 
 
Having used the “Send to Distant” command the user can gain control of the distant 
end terminal by entering “Distant” mode and follow the procedure outlined in section 
5.6. 


